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SPAN OF PERCEPTION AS RELATED TO TWO 
STIMULUS-REPORT INTERVALS 


By GLENN D. HiccInson 
and 


Louis L. McQurrry 


University of Illinois 


ProBLEM 


In connection with studies of human beings upon the span of 
visual perception, it was observed that some individuals reported 
immediately following presentation of stimulus pattern but that 
other individuals reported only after a longer interval of time. 
Such temporal differences among subjects, made possible in part 
by the instructions which included no reference to a time limit for 
verbal reports, suggested the possible operation of an uncontrolled 
factor. It further suggested that perhaps the accuracy of reports 
is related to the duration between stimulus and report. Our prob- 
lem has to do with determining the accuracy of reports under two 
different sets of temporal conditions. In the one case, degree of 
accuracy is determined for a very short time interval between 
presentation of pattern and verbal report. In the other case, degree 
of accuracy is determined for a longer period. The results are com- 
pared in order to determine the effect of differences in the two 
stimulus-report periods upon span of perception. 


MetHop 


A Whipple tachistoscope was used to present the pattern. Each 
pattern consisted of a heavy, light-gray cardboard with five- 
millimeter holes punched in it. The card rested against a dark 
ground so that the holes were perceived as dark round objects 
upon a light gray ground. 

The holes per card varied in number from five to thirteen and 
were arranged in random orders. Each number occurred in 10 
different patterns, making a total of 90 cards. All cards were 
presented in chance order. The subjects were asked to observe 
each pattern with the specific intention of reporting the number 
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of holes perceived. A warning signal was given at a constant 
time before each card was presented. 

The subjects were 126 students in their first course of ex- 
perimental psychology at the University of Illinois. They were 
divided at random into two groups of 63 each. Each individual 
was instructed and experimented with individually. The in- 
dividuals of one group (A) were told to report at an auditory 
signal. This signal was given by the fall of the shutter that rises 
as the disc on the Whipple tachistoscope moves around to expose 
the stimulus pattern. The shutter falls about two seconds after 
the total disappearance of the pattern. Reports which were not 
made at this time were not accepted; the stimulus pattern was 
removed and then given at a later time. This group was given 
a preliminary training in which each card was presented once. 

The procedure with the other group (B) was as follows: 
The 63 individuals were told (1) that they could take as much 
time for their report following presentation as they wanted; 
(2) that they were to think about their observation before report- 
ing; and (3) that they were not to report immediately. The in- 
dividuals of this group were also given a preliminary training equal 
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SPAN OF PERCEPTION 


in number of presentations to that of group A. 

The differences reflected in these two sets of directions plus the 
selection in group A of only those reports which satisfied the re- 
quirements of the directions represent the only differences in pro- 
cedures for the two groups. 


RESULTS AND INTERPRETATIONS 


In no case did an individual of group B report within the time 
limit required of individuals of group A. Accordingly group B 
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appears to represent deliberated reports; while group A represents 
rapid and signalled reports. The reports of the two groups are 
systematized in Table I for the purpose of comparison. This 
table was prepared by first determining the percent of correct re- 
ports each individual obtained for cards of an equal number of 
holes, i.e., percent correct for five hole cards, percent correct for 
six hole cards, etc., and also for all cards. The corresponding mean 
percents were then obtained for groups A and B and are recorded 
in columns two and three respectively of the table. Column one 
records the number of holes in the cards, column four the dif- 
ferences in means, column five the critical ratios of the differences 
(= differences 
differences 
of a difference in the same direction, here called a constant dif- 
ference. The smallest chance found is 94 in 100 for the cards 
with five holes and for the cards with twelve holes. All other 
cards gave either 99 or 100 chances in 100 of a constant dif- 
ference. Also, all cards when grouped together give 100 chances 
in 100. Some of these data are shown graphically in Figure I. 
The number of holes in each card are shown on the ordinate and 
the mean percents of correct reports on the abscissa. The curves 
show the relationship between accuracy of reports and number of 
stimulus objects for the two groups. An inspection of the curves 
reveals that all of the data gave higher degrees of accuracy for 
the deliberated than for the rapid and signalled reports. 





) and column six the chances in 100 repetitions 


This indicates that signalling and rapidity of report make for 
lesser accuracy than deliberation before reporting—and may be 
interpreted to imply that the perceptual-report process is disturbed 
in some way by the former set of conditions, There are at 
least two possible ways that this disturbance may function. It 
may be that the neural basis of the perceptual process is not 
coterminous with stimulation and that the verbal report which 
‘closely follows stimulation interrupts the process before com- 
pletion. This would then represent a disturbance analogous to 
that of retroactive inhibition. Another possibility is that the in- 
structions to report at a signal interfere with the perceptual-report 
process. These suggestions can be studied by further research. 





SPAN OF PERCEPTION 


SUMMARY AND CONCLUSION 


Span of visual perception was studied under two sets of temporal 
conditions. In the one case, presentations of patterns were made 
after instructions to deliberate before reporting. In the other 
case, more rapid reports were obtained through the instructions to 
report at an auditory signal coming approximately two seconds 
after presentation of pattern. This method of reducing the 
stimulus-report interval decreased accuracy of report. This de- 
crease may be due either to an interruption of the neural basis of 
the perceptual process before its completion—a disturbance 
analogous to retroactive inhibition, or to the instruction to report 
at a signal. 


CLAIRVOYANCE, TELEPATHY AND CHANCE 


By Gienn D. Hiccinson 
University of Illinois 


We report here upon results of studies in which methods of 


“clairvoyance,” “telepathy” and chance determination were used. 


Zener cards, secured from Dr. J. B. Rhine, were combined in 
packs of 25 cards—5 each of circle, cross, star, rectangle, and 
wavy line patterns. Dr. Rhine kindly sent us a mimeographed 
set of directions by which we were guided in our testing. We were 
interested in relating scores, which we obtained using clairvoyant 
and telepathic methods with human beings, with scores obtained 
using chance methods with dice and shuffling. 


CLAIRVOYANCE 


In the “clairvoyant” series, the subjects were briefly told of the 
nature of clairvoyance and methods of studying it. They were 
then shown the diagrams on the Zener cards and were asked to 
name one on each experimental trial. The subjects were furnished 
with a sheet of paper with 25 spaces. The cards were then shuffled 
and placed face down one at a time by the experimenter upon a 
sloping surface (reading stand) in clear view of the subjects. 
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They were repeatedly instructed to look intently at the card as it 
lay before them and, with an open mind, think “What is it?” As 
soon as one object pattern was “thought about” a record was 
made. After 10 seconds, the card was removed and laid face down 
in a box. The faces of the cards were not seen by any one until 
the time of recording by the experimenter at the end of the 
experimental period. Each subject used a cardboard which he 
moved down over his records to keep them covered. The sub- 
jects were instructed to avoid recalling previous, recorded judg- 
ments in the series; and to regard each new card as if it were 
the very first one. At the end of the experimental period, keys 
were made by the experimenter from the pack. They were used 
by paid assistants to score subjects’ reports. 

In the chance series, two methods were employed. In the one 
case, a die was substituted for a human being. The pack, earlier 
used with human beings, was now run through with a die. One 
throw was given to each card. The sides of the die were assigned 
Zener card patterns. One spot was a circle; two, a cross; three, a 
star; four, a rectangle; and five, wavy lines. The six spot was 
counted as “no throw.” One paid assistant placed the card face 
down and threw the die and another assistant picked the card up 
and placed it face down in a box and recorded the die “judgment.” 
The problem was to determine likeness and difference between 
scores gotten by throwing a die and scores given by a human being 
who “concentrated” and reported “clairvoyantly” upon geometrical 
patterns. 

In the other chance series, the judgments (reports) of human 
beings as given in the clairvoyant tests were used. The 25 cards, 
thoroughly shuffled, were compared with sets of 25 previous judg- 
ments. The problem here was to determine whether the scores ob- 
tained under “clairvoyant” tests were different from those secured 
by checking earlier “clairvoyant” judgments against a set of cards 
when no human being was “thinking about” the geometrical pat- 
terns. 


REsuULTs 


One hundred ten college students from elementary laboratory 
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classes in psychology at the University of Illinois went through 
ten (25 card) packs—a total of 1100 packs or 27,500 trials. Each 
of the five lowest and five highest scoring subjects then went 
through ten packs (100), making 2500 more trials—a grand total 
of 30,000 trials. In the chance series with dice, 77,350 trials were 
made. In the chance series with shuffling and running cards 
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against previous clairvoyant judgments, 84,500 trials were made. 
In these latter tests, each set of original clairvoyant judgments was 
checked twice and, in some cases, three times against shuffled packs. 

The results are shown in Figure 1. All three series show the 
same general type of distribution. We found no evidence that 
human beings, “concentrating” upon cards, are able to report in 
a manner different from that obtained through the use of chance 
methods such as employed here. Mean results for the three series 
(Fig. 1) are almost identical. The upper limits of chance results 
with dice and with shuffling (and matching) were as large as with 
human beings. The greatest number correct in 25 was 13. All 
three series had such correct reports. Re-checking with lowest 
and highest scorers gave chance results, the low rose and high fell. 
No originally low or high scorer gave consistently low or high 
results. 


TELEPATHY 


In the telepathic series, Zener cards were shuffled and from 
them a list of symbols, card by card, was made. Six such lists were 
used. During testing, the experimenter and subjects were in 
the same room but separated by a screen. Each subject used a sheet 
of paper with 25 spaces. The subjects were shown the geometrical 
patterns on the Zener cards and were informed briefly concerning 
the nature of telepathy and methods of testing. They were in- 
structed to relax and sit quietly with “open minds,” waiting “for 
an idea” of one of five patterns to come to them. The experi- 
menter explained that at a signal, he would “think intently” about 
one geometrical pattern. Following a signal, the pattern was 
thought about for 10 seconds. At a second signal, a judgment had 
to be written. A cardboard was used by the subject to cover his 
written judgment (report). A “pack” (list) of 25 upon com- 
pletion was laid aside until the end of the experimental period, 
when it was used as a scoring key. Two paid assistants, working 
independently, scored each set of subject reports. 

The chance methods here were like those of the clairvoyant series. 
A die was substituted for human being; one throw was given to 
each symbol on the list of 25. The sides of the die corresponded 
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Distributions for telepathic, dice and shuffling series. 


to Zener patterns. One paid assistant threw the die and another 
recorded the score. The other chance method was like that used in 
the clairvoyant series. The cards were shuffled and compared card 
by card with the original telepathic judgment of human beings. The 
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problem was to compare results, obtained from intelligent human 
beings, with results secured from chance roll of a die or chance 
shuffling of cards. 


RESULTS 


The subjects for the clairvoyant series also served here. 110 
persons went through 6 lists (660 packs) making a total of 16,500 
trials. Five high and five low scorers went through 6 additionai 
lists (60 packs) giving a grand total of 18,000 trials (720 packs). 
In the chance series, the 720 packs were checked against two times 
by throwing dice giving a total of 36,000 chance trials. The 
other chance method—shuffling and matching cards against original 
telepathic judgments—gave 83,750 trials. 

The results are shown graphically in Fig. 2. The distributions 
are essentially alike; the same holds for the mean values. Chance 
methods gave scores as high as those for telepathy. High and low 
scorers in the telepathic series did not continue consistently to give 
high and low scores in the retesting series. 

Our data show that scores gotten from a die or from a shuffled 
pack of cards (when matched against a set of “telepathic” judg- 
ments earlier given by human beings) may be as correct as scores 
obtained from human beings concentrating “telepathically” upon 
geometrical patterns of the Zener sort. A die, rolling by “chance,” 
is as telepathic as an intelligent human being when “telepathy” is 
measured by number of correct hits in a series of 25 trials. 


EXPERIMENTAL TEST OF AN EXPLANATION OF 
PERCEPTUAL SPATIAL PATTERNS 


By GLENN D. Hiccinson 


University of Illinois 


The scientific significance of certain perceptual spatial patterns 
seems not to have been generally recognized by psychologists. The 
unscientific air of parlor magic and unreality as is revealed in the 
usual discussion of illusions has obscured clarity of vision. 

Psychology can definitely advance its scientific status by drop- 
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ping the usual treatment of illusions, in which they are regarded as 
being peculiarly different from other perceptual patterns in terms 
of which they must of necessity be scientficially regarded. All per- 
ceived spatial patterns are cut from common cloth; what holds 
in particular applies in general. Spatially ambiguous patterns are 
scientifically significant in part because they reveal in a most strik- 
ing manner the nature of the psychological changes which occur 
during funtional development. They reveal the emergence of new 
properties in an environmental object, the sudden appearance of 
describable characteristics in a thing in the absence of intentional 
seeking, the actual discovery in an old or familiar object of some 
feature quite different from other features and which when dis- 
covered may be repeatedly observed. The changes which occur in 
illusions represent a cross-section of the processes involved in 
functional development. During development every normal in- 
dividual makes many thousands of discoveries concerning the 
objects of his environment. New properties are added to old ob- 


jects and old properties come to characterize new patterns. Psycho- 
logical growth implies discovery and discovery may be unintentional 
—as is clearly revealed in illusions. Every individual adds daily 
to the diversified patterns of his life in the same way that he sud- 
denly observes something different in illusory patterns. 


There is but one scientific road to follow here. Naive philo- 
sophical thinking which has masqueraded so long in scientific guise 
must be discarded. With it will necessarily go all attendant 
notions of unreality together with the common-sense confusion of 
the categories of psychology with those of physics. Perception can- 
not be scientifically expected to reveal “reality” during one moment 
and “unreality” during another moment. Perceptual reality is 
always of one order. Psychology can then drop all gross con- 
fusions due to linking reality with physics—or using “really” 
synonomously with “physically.” 

There can accordingly be no place in a scientific psychology 
for general treatment of illusions as advanced by various psy- 
chologists of whom we mention in particular Woodworth, Pills- 
bury and Dashiell. Woodworth (1) states that an “illusion is a 
false perception. Something is not really there . . . the stimulus 
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is misread. Instead of a true object a false object is perceived.” 
Pillsbury (2) writes that an “illusion is a perception which proves 
on test not to correspond to reality.” Dashiell (3) remarks that 
“there is no mystery about the fact that the manner in which a 
person sizes up a thing may lead him astray because of an illusion.” 
But how physical and chemical energy, as stimulus, may possibly 
lead man astray at one moment and lead him rightly along the 
true path of reality at the very next moment is a mystery. The 
sciences of physics and chemistry certainly list no such “right and 
wrong—straying—properties.” The development of a scientific 
psychology can have no concern with such matters. At its best, 
such thinking belongs to metaphysics; at its worst, it is sheer com- 
mon-sense. But it is never science. A basic postulate of science 
concerns the principle of causation; everything accordingly has a 
cause. Since there are no unreal or false causes in science, there 
can be no unreal or false effects—tresults or objects. A strictly 
naturalistic approach to psychology unquestionably demands that 
each and every functional result (characteristic or property) be 
accepted (and dealt with) as the only possible resultant under 
those conditions. Nothing else can happen. This is “good logic” 
as well as “sound science.” The utter absurdity of psychology, 
as science, describing “false” phenomena should long have been 
evident to psychologists. 

One may well argue, therefore, that the scientific development 
of psychology has been retarded by the persistent tendency of 
some psychologists to cling to postulates involving a human agency 
which is so peculiarly endowed that it is able to cause unreal effects 
or produce false results in a naturalistic order. Of all causal fac- 
tors, the human nervous system (mind or behavior) alone has been 
“given” the ability to endow things with unreal or false properties 
—in short, to transform reality into unreality. Psychology, it 
appears, “enjoys” the unique distinction of being the one science 
in which a disguised form of magic receives open encouragement 
in certain quarters. By discarding peculiar notions of unreality 
and falsity, psychology will materially advance its claim to a place 
as a legitimate naturalistic science. No other scientific field deals 
with or describes falsity or unreality. 
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We are interested here experimentally with four objects or 
spatially ambiguous patterns: book, cube, staircase, and block pat- 
terns. The literature dealing with these figures does not reveal 
any common structural basis which causally relates each to the 
others and which in accordance with usual scientific methods may 
possibly be understood and experimentally confirmed. Earlier we 
suggested the existence of one basic pattern—the Mach figure— 
which runs as an integrative thread through these objects relating 
them and accounting for their similar functional characteristics. 
What holds for it, holds for the others. An examination of various 
descriptions of these four patterns (and others: pyramid, rocking 
chair) reveals no hint of any thing common to them save such 
vague agencies as old habits, mental attitudes, neural sets, shifts 
in visual fixation, eye-movements, etc. As evidence, we note that 
of the Mach and block figures, Hoisington (4) writes that “the 
change from front to back view of an open book takes place with 
shift of fixation.” And, of the block figure, he writes that “a 
shift in the point of fixation will likewise convert the pile of cubes 
from six to seven and back again. After practice some subjects 
get the shift without any reportable change in fixation.” (Italics 
ours.) Of the block and staircase figures, Carr (5) writes that 
“the spatial arrangement of these diagrams can change although 
the objective stimulus is a constant. The two diverse perceptions 
of the same objective fact must be due to a difference in the 
observer’s attitude toward it. It is also well to note that in neither 
case do we see the object as it is. The diagrams present a flat 
surface while we perceive them as tri-dimensional. The same fact 
is exemplified by all landscape paintings. Some objects are per- 
ceived in the foreground and others in the distance, while as a 
matter of fact the canvas is a flat surface. Again we do not per- 
ceive the object as it is. The artist has created an illusion. The 
tri-dimensional organization of the sensous data is obviously a 
product of the observer’s reaction to them, and this mode of re- 
action is an expression of the habits he has developed in dealing 
with a spatial world.” 

Murphy (6) writes that “the fixation point also plays an im- 
portant part in the control of these shifts. This may be brought 
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out easily in the case of the staircase figure.” Of the staircase 
and block figures, he remarks that “some individuals report that 
the staircase does not shift back and forth but remains for long 
periods as if sloping down towards the observer. One need only 
take hold of the top of the figure and imagine it to be given a 
sharp jerk forward with the fingers. (Italics ours.) The resulting 
forward shift in location (of a particular point) will help in re- 
patterning the whole figure.” He also writes that “The cubes may 
be counted to give either six or seven, depending upon the way 
they are seen. ‘The staircase seems to wabble from a position 
approaching the reader to one retreating from him.” 

Warren and Carmichael (7) write about the cube, block and 
staircase figures. “You can perceive the black faces either as 
under surfaces or as upper surfaces of the cubes; in one case you 
see seven cubes, in the other six. The cube appears readily in two 
positions—either the lower or the upper central point looks nearer. 
With practice, one can make the cube shift back and forth at 
will. The staircase is not so easy to shift. We are more accus- 
tomed to see the upper surface of stairs than their under side. If 
we had lived in cellars the reversal would be easier.” 

From Woodworth (8), we have the statement that: “Examined 
steadily, the cube seems to change from time to time; it is seen, 
successively, in two different ways. Numerous such figures can 
be drawn, the most celebrated being the ambiguous staircase. Look 
steadily at this, and suddenly you see the under side of a flight 
of stairs, instead of the upper, and if you keep on looking, it 
keeps on shifting between these two appearances. Certain fixation 
points for the eye favor one appearance or the other, and yet the 
appearance does not depend wholly, or mainly, upon the fixation 
point.” (Italics ours.) 

We have considered all these objects or spatial patterns in terms 
of one basic figure. The book pattern may be abstracted, for 
purposes of explanation, from the staircase figure, in the cube 
pattern, and in the block pattern. Just as the book pattern may 
repeatedly show two meaningful properties when observed with its 
back as being either nearer to or farther away from the observer, 
so do the other objects when regarded in terms of this one basic 
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psychological pattern. Each of these objects may possibly fluctuate 
almost as rapidly as one can say “now, backward,” and “now, for- 
ward.” The most careful observer, it must be properly noted, does 
not perceive any shift or change here. There is no such change as 
Murphy’s “wabble.” At any one time, an individual merely ob- 
serves a particular object which has certain describable spatial 
properties. These meaningful properties emerge directly as a 
first resultant of function. They issue immediately as unitary ob- 
servable characteristics. What is true in these particular cases 
holds similarly, we believe, in every case of perception. Functional 
products (effects or resultants) issue as directly here as saliva does 
in the case of salivary functioning. 


ProspLtEM AND MetTHop 


Our task concerned the relating of two different kinds of in- 
structions to the number of times each of four patterns—book, 
block, staircase and cube — shifted within definite time limits. 
Out of such relationships, we sought to discover the effect that an 
understanding of a part may have upon a whole. Our problem 
concerned the experimental determination of the rate (ease or dif- 
ficulty) of perceptual shifting under two different sets of experi- 
mental conditions. Under one set (group B), the subjects were 
shown the Mach figure and were told concerning two spatial 
properties, “nearness” and “farness” as related to the observer. It 
was compared with a book when viewed as being opened or with 
its back nearer to the observer. The other three patterns were also 
shown the subject before testing in order to point out that the 
Mach figure could be readily abstracted from each. The subjects 
were told that during experimental testing they were to observe 
this Mach figure in every pattern and to report following every 
shift in spatial relations by saying “near”—‘far” when the mid- 
dle line was perceived as being nearer to or farther away from 
the observer. This middle line was broken as in a perforated note 
book.’ The subjects were told to maintain constant fixation upon 
the middle line of the Mach figure. In the other case (group 


1See: A new explanation of illusory patterns, Jour. of Psychol., 1936, 
1, pps. 295-311. 
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A), the subjects were given the same instructions as the other 
group for the book figure. But nothing was said concerning the 
remaining figures except that they were to observe each pattern 
carefully and to report whenever any spatial change was observed io 
have taken place as a result of which any part that was farther 
away is seen as being nearer (vice versa) or any part that was 
lower is seen as being higher (vice versa). The two groups thus 
took divergent courses following observation of the first pattern. 
Those in A were not told about the Mach figure as a common or 
basic structure in the other patterns as were subjects in group B. 
The difference between the two groups concerned knowledge about 
the Mach figure. Differences in experimental data are accordingly 
attributed to this experimental variable. 

The patterns were drawn on three feet square grey cardboards. 
The Mach figure was 5 x22 inches. The other patterns were 
proportionately larger. Both groups observed and reported for five 
minutes on each of the four patterns. A rest period of five min- 
utes was allowed between observational periods. The stimulus 
patterns were presented under uniform illumination and at a dis- 
tance of 10 feet. The patterns were presented in the order given 
above. Fifty subjects were used in each of the two groups. 


RESULTS AND INTERPRETATIONS 


The results for the two groups are shown in Table I. Group A 
(without knowledge) and group B (with knowledge) are listed 
side by side under each of the four patterns. Although data are 
listed in adjacent columns to the right of the subjects, those under 
group A belong to one group of fifty subjects and those under 
group B being to a different group of fifty subjects. An ex- 
amination of the two groups reveals the following mean values: 
for book figure, 8 changes as against 10 changes per minute; for 
the cube pattern, 8 changes and 13 changes per minute; for stair- 
case figure, 10 changes for group A against 18 changes for group 
B; and for block figure, 9 changes per minute for A as compared 
with 14 changes for B. Group A maintained approximately the 
same level of performance throughout with the highest frequency 
on the staircase figure. The same high frequency holds for 
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81 


42 
Mean 52.92 42.12 63.44 49.94 88.92 46.20 69.44 
Per min. 10.58 8.42 12.69 9.99 17.78 9.24 13.89 


group B. The stair pattern is so constructed that the book pattern 
may more readily be abstracted than in the cube or block figure. 
It is composed structurally of a series of book figures placed side 
by side; whereas the cube and block patterns represent two Mach 
figures placed together in opposing positions. In the stair figure, 
the effect of common pattern is most pronounced, as measured by 
the frequency of change. The results for both groups here stand 
against the claim that this figure is more resistant than other 
figures of this group to change. A comparison of the mean re- 
sults of the two groups for patterns 2, 3, and 4 shows significant 
differences in every case. The cube and block patterns in group B 
show 50% more changes than group A. The stair figure gives 
80° more changes. 

The basic psychological principle concerned in all cases exists 
in the book figure. A common pattern runs as an integrative 
thread in these objects and relates them. What holds for one, 
holds similarly for others. What can be said of the book pattern? 
We hold that the observability of this particular object-pattern in 
terms of its one specific property of distance is in part inherently 
determined. One object is perceived which is psychologically re- 
lated to the observer in terms of a spatial characteristic; that is, 
it is either nearer or farther. Such properties are both determined 
and limited by the nature of the pattern. To be seen, it must be 
perceived in terms of characteristics. One phase of distance is 
perceived at any one time in this case because it is in part an in- 
herent resultant of this particular set of causal conditions. De- 
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scriptively speaking, two meaningful characteristics of a spatial 
object alternate here. One appears, and the other may follow; 
thus one always observes something. When the one appears, the 
other goes. But its going is never perceived; the shift is logical— 
not psychological. We accordingly assume that the meaningful 
property which emerges to characterize a particular psychological 
integration must be dependent upon the total pattern. It is forced 
upon the individual in the same way that the properties of a 
chemical compound are discovered (forced upon the individual) . 
If the individual should believe that the shifts described here are 
imagined, let him imagine, and then observe, many other spatial 
changes as he does in these two cases. 


Our position that distance—nearness or farness—is a unitary, 
emergent characteristic of an integrated pattern violates neither 
science nor logic. It affords an approach to scientific understand- 
ing. It avoids raising metaphysical questions concerning “unreal” 
objects or “false” misreading of physical and chemical stimuli. It 


frees psychology from those questionable premises in illusions 
which involve inadequate sense organs, attitudes, fixation points, 
living under certain life conditions, vivid imagination, unconscious 
memories, memorial over-lay, as well as a host of other alleged 
causal factors. All these may be dismissed as figments of imagina- 
tion with exception of eye movements and attitudes. 


What is the basis of the claim that eye-movements play a part? 
As an individual glances over the block pattern, for example, he 
sees some lines nearer as in the one configuration. Moving on, 
however, he sees other lines farther away, as in the other con- 
figuration. The movement of the eyes does not give scientific 
sanction to them as necessary causal factors. The theory of eye- 
movements as a factor here does not rest upon a single scientific 
fact; it has yet to be experimentally or observationally confirmed. 
Its inadequacy is evident in the fact that at any particular moment 
of observation certain lines, as in cube or block figure, are per- 
ceived to be nearer and other lines are seen to be farther. During 
the next moment, these spatial relations are reversed. Science 
awaits an experimental study in which specific eye-movements are 
related to these specific preceptible object-properties. That is, 
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when there is no movement, there is no shift; or a particular kind 
of eye-movement is related to farness and another kind to nearness. 

If psychological attitude is a determining factor it must be 
describable by the individual observer in advance of the appearance 
of the particular effect. To be a causal factor it must be possible 
to state descriptively the nature of the particular object for which 
he is looking—which he is to perceive. He cannot be looking for 
six but suddenly and wholly unexpectedly see seven blocks or be 
looking for an object as near and see it as far, or be looking for 
it to persist without change and suddenly find that it has changed. 
If one assumes that spatial possibilities are greatly limited—per- 
haps just two—in these spatial patterns and that something must 
be perceived, the significance of attitude becomes clearer. Dif- 
ferences among subjects here do not concern their attitude. Dif- 
ferences, however, do concern quickness in recognition of shift in 
pattern, adherence to task, and quickness in reporting upon shift. 
Subjects commented that “their minds wandered”; that “they 
looked carefully before reporting,” that “they would suddenly 
realize that they were looking at a changed figure without having 
reported a change.” Attitude must be strictly limited by definition 
before it can be intelligently considered in connection with spatial 
shifting. Since the variable here concerned instructions or knowl- 
edge in the one case of a structural pattern common to three figures 
and in the other case no such instructions, it is assumed that the 
differences between the two groups in frequency of reported changes 
rests in part upon instructions. It is quite possible that some persons 
in group A carried the conditions in the book figure over to the 
other patterns. Since we did not ask for specific verbal comments 
upon this point any deductions here must rest upon the frequency 
of reports as obtained by our method. 


CoNCLUSIONS 


1). The psychology of illusory patterns is concerned with an 
understanding of the direction, rate and extent of their spatial 
shifts or changes and not with “magic,” “reality” or “falsity.” 

2). It is possible to abstract one common structure, the Mach 
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figure, from various perceptual patterns such as the cube, the stair- 
case, and the block patterns. 

3). It is possible to demonstrate perceptually that Mach fig- 
ures may be put together to produce the structural complexity of 
the cube, stair-case and block patterns. 

4). Experimental results indicate that an understanding of the 
integrative principle involved in these several patterns may increase 
frequency of spatial change as much as 80%. 

5). Our results confirm experimentally an earlier theoretically 
abstractive analysis of spatial perceptual patterns in terms of a 
single basic structure. 

6). Historical and experimental evidence forces rejection of 
eye-movements, imagination, practice, habits, recalling previous 
experiences, attitude (expectancy) as determining factors. 

7). Spatiality is inherent in such perceptual patterns and is 
discovered in the same way as all other phenomenological properties. 
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